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61.30 -64. 80 -64.70 In recent theories [1] [2] [3] [4] , crystal shapes are considered in terms of a distribution of interacting steps on crystal surfaces. An isolated step on a surface perpendicular to an [hkl] direction (Fig. 1 ) is characterized by : its height, dhkj ; a width, (lakl ; and an energy per unit length, Phkl. This last quantity is crucial in problems of facetting and growth. In equilibrium, the singularity of the surface energy, y, in the vicinity of the [hkl] direction, required to form the [hkl] facet, is proportional to Phkl. The growth rate of the facet decreases exponentially with .the nucleation barrier, AE, also determined by Phkl(!:iE '" P). In the present letter we show that the step energy, P, of Blue Phases [4] and the helicoidal phase of cholesteric liquid crystals can be tuned by an external electric field As a consequence, facets are created on droplets of the helicoidal phase and the shapes of monocrystals [4, 5] Ref. [6] ) :
and for E //x one has :
Although, as stated above, this energy averages to zero in the bulk, the energy of the last slab of thickness 2 nq-l (shadowed part in Fig. 1 [4] , is the order of 10-3-10-4 erg/cm2. The electric field can be increased by a factor of 10 but then Blue Phases and cholesterics lose their twisted structure [8, 9] .
The order parameter of the helicoidal phase is a linear combination of the q = 0 component and of only one tensor wave :
In the low chirality limit [5] , when the minimum of free energy is obtained for aqlso = 3, the order parameter can be written as :
where In a mixture of 20 % CB 15 in ZLI 1840, where the helicoidal phase was grown from the isotropic liquid, due to a positive sign of Ea ( ~ 10) the so term orients the helicoidal axis (q//z) in a direction perpendicular to E(//x). The cq term introduces a modulation of free energy along z (Eq. (5)) and on surfaces parallel to E steps will have energy P (Eq. (9)).
In the experiment, the liquid crystal is contained between two parallel glass slides coated with transparent electrodes (Fig. 2a) . In this geometry the field affects surfaces parallel to it. Let 0 be an angle between a normal m to the surface of the crystal, and q.
The density of steps is so that the surface energy has cups at 0 = 0 and 0 = n. In figure 2b we show a monocrystal of the helicoidal phase grown in an electric field and indeed, as expected from a Wulff plot generated using equation (12), it has two facets perpendicular to the helix axis.
An interesting feature of such a crystal shape is that rounded parts meet facets at a finite angle implying an effective attraction between steps so that the third order term in equation (12) must be negative. We discuss this effect in another article [10] .
Blue Phases.
Blue Phases I and II have respectively the symmetry O8(I4132) and 02(P4232) [11] . In a first approximation one limits the series (1) to terms of lowest energy [6] which are m = 2 tensor plane waves (Eq. (4)) (Fig. 3) , the modulation of the dielectric energy åF:1(z) (Eq. (5) Equation (9) 
